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(54) Gas Phase polymerization process 

(57) The present invention relates to a process for 
continuous gas phase polymerization of olefin(s) in a re- 
actor containing a fluidized bed, consisting of a cylinder 
with a vertical side wail and of a desurging or disengage- 
ment chamber (3) mounted above the said cylinder, 
characterized in that the fluidized bed occupies at least 
all of the cylinder with a vertical side wall of the reactor 



FIG. 2 




Printed by Jouve, 75001 PARIS (FR) 



MSDCCID: <EP 085541 1A1_I_> 



EP 0 855 411 A1 



Description 

The present invention relates to a process for gas 
phase polymerization in a fluidized-bed reactor. 

It is known to polymerize one or more monomers in 
the gas phase at a pressure higher than atmospheric 
pressure in a fluidized-bed reactor where particles of 
polymer being formed are maintained in the fluidized 
state by virtue of a reaction gas mixture containing the 
monomer(s) to be polymerized travelling in a rising 
stream. The polymer thus manufactured in powder form 
is generally drained from the reactor in order to keep the 
bed at a more or less constant volume. A process which 
is preferred on the industrial scale employs a fluidization 
grid which distributes the reaction gas mixture through 
the bed and which acts as a support for the bed in the 
event of a cut in the flow of the rising gas. The reaction 
gas mixture leaving at the top of the fluidized-bed reac- 
tor is recycled to the base of the latter under the fluidi- 
zation grid by means of an external circulation conduit 
provided with a compressor. 

The polymerization of the monomers is an exother- 
mic reaction. It is therefore necessary to provide a suit- 
able means for cooling the bed in order to extract the 
heat of polymerization therefrom. The preferred method 
for the polymerization of olefins in a fluidized bed con- 
sists in cooling the reaction gas mixture below the po- 
lymerization temperature, and, when this fluidization 
gas passes through the bed, this makes it possible to 
compensate for the excess heat generated by the po- 
lymerization. Thus, as it is being returned, the reaction 
gas mixture is generally cooled with the aid of at least 
one heat exchanger arranged on the outer circulation 
conduit so as to remove the heat produced by the po- 
lymerization reaction and to keep the polymerization 
temperature at the desired level. 

Attempts have been made, very particularly in re- 
cent years, to optimize the gas phase polymerization 
process so as to increase the output of polymer in ex- 
isting plants. The thinking has accordingly been in terms 
of rate of production of polymer, namely in terms of 
weight yield of polymer produced per unit volume of the 
reactor and per unit of time (kg/h/m 3 ). In commercial flu- 
idized-bed reactors of the abovementioned type it is 
known that the output rate depends directly on the rate 
of removal of heat generated in the reactor. This rate of 
removal can be increased, for example by increasing 
the speed of the fluidizing gas and/or by reducing the 
temperature of the fluidizing gas and/or by increasing 
the heat capacity of the fluidizing gas. 

For example, in its patent application WO 94/28032 
BP Chemicals Limited has proposed a process for gas 
phase polymerization of olefin(s), in which the recycle 
gas stream is cooled to a sufficient temperature to form 
a liquid and a gas. By separating the liquid from the gas 
and by introducing the liquid directly into the fluidized 
bed it is possible to increase the total quantity of liquid 
introduced into the fluidized-bed reactor, and this makes 
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it possible to cool the bed better by evaporation and 
hence to reach higher output efficiency levels. 

In general, fluidized-bed reactors according to the 
present invention can be represented by a first volume, 
5 the enclosure (wall) of which consists of at least one sur- 
face of revolution generated by the rotation about a ver- 
tical axis known as axis of revolution, of a rectilinear and/ 
or curved segment, above which is mounted a second 
volume, commonly called a disengagement vessel, the 
10 enclosure (wall) of which also consists of at least one 
surface of revolution generated by the rotation, about 
the same vertical axis known as axis of revolution, of a 
rectilinear and/or curved segment. According to its def- 
inition of disengagement vessel, the orthogonal section 
15 of the second volume (at the location situated just above 
the junction between the two volumes) is higherthan the 
orthogonal section of the first volume (at the location sit- 
uated at its upper point). 

Conventional fluidized-bed reactors employed for 
20 the gas phase polymerization of olefin(s) usually consist 
of a cylinder (1) with a vertical axis above which is 
mounted a disengagement vessel (3) in accordance 
with Figure 1 , which shows diagrammatically a preferred 
apparatus for the gas phase polymerization according 
2S to the present invention. 

The known essential function of the disengagement 
vessel is to slow down the rising gas stream which, after 
having passed through the fluidized bed, can entrain rel- 
atively large quantities of solid particles. As a result, 
30 most of the entrained solid particles return directly into 
the fluidized bed. Only the finest particles can be en- 
trained out of the rector. 

In principle, the fluidized bed could occupy all of the 
cylindrical part of the reactor, a part which rises over a 
35 height H starting from the base of the fluidized bed, 
which generally coincides with the fluidization grid (4). 
In practice the fluidized bed generally occupies only a 
portion of the cylindrical part of the fluidized-bed reactor, 
with the result that the real height of the fluidized bed 
40 (h) is equivalent to 0.95 x H, preferably 0.90 x H, and in 
particular 0.85 x H. This height limit of the fluidized bed 
has been dictated by the person skilled in the art in order 
to avoid excessive entrainment of polymer particles out 
of the reactor. Studies of fluidization have shown the for- 
4 $ mation of bubbles within the fluidized bed. Coalescence 
of the bubbles takes place as they rise within the bed 
until they burst when they reach the upper part of the 
fluidized bed. This bursting considerably accelerates 
the entrainment of the particles out of the reactor. All this 
so has therefore naturally led the person skilled in the art 
to limit the height of the fluidized bed in a practical man- 
ner during the polymerization. 

Within the context of research related to the in- 
crease in the output efficiency of its industrial plants for 
ss gas phase polymerization of olefins, the Applicant Com- 
pany has succeeded, despite existing prejudices, in de- 
veloping a simple and reliable process which makes it 
possible to increase considerably the output of poly- 
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mers. In addition, the Applicant Company has complete^ 
ly unexpectedly discovered that the use of its new proc- 
ess offers many advantages as disclosed in the descrip- 
tion which follows. 

The present invention consists therefore of a proc- 
ess for gas phase polymerization in a fluidized-bed re- 
actor consisting of a first volume, the enclosure (wall) of 
which consists of at least one surface of revolution gen- 
erated by the rotation, about a vertical axis known as 
axis of revolution, of a rectilinear and/or curved seg- 
ment, above which is mounted a second volume, com- 
monly called a disengagement vessel, adjoining the first 
volume, the enclosure (wall) of which also consists of at 
least one surface of evolution generated by the rotation, 
about the same vertical axis known as axis of revolution, 
of a rectilinear and/or curved segment, characterized in 
that the fluidized bed occupies at least all of the first vol- 
ume of the reactor. Thus, according to the present In- 
vention the height of the fluidized bed (h) is at least equal 
to the height H of the polymerization reactor. The fluid- 
ized bed preferably occupies at least partially the sec- 
ond volume known as a disengagement vessel. 

Unexpectedly, the Applicant Company has discov- 
ered that the process according to the present invention 
does not in any way lead to excessive entrainment of 
polymer particles out of the reactor. Although not wish- 
ing to be bound to the following explanation, the Appli- 
cant Company thinks that this finding originates, on the 
one hand, from the fact that the particles undergo a de- 
celeration when they reach the disengagement vessel 
and, on the other hand, because the bubbles are limited 
and/or reduced in size when they enter the disengage- 
ment vessel. 

Although not wishing to be limited to one type of po- 
lymerization in particular, the present invention is par- 
ticularly appropriate for reactions of polymerization of 
one or more monomers such as olefins, polar vinyl mon- 
omers, dienes, acetylenes and aldehydes. 

The process according to the present invention 
preferably applies to the polymerization of one or more 
olefinic monomers such as ethylene, propylene, 
1-butene, 1-pentene, 4-methyM -pentene, 1-hexene 
and 1 -octene. 

According to the present invention it is possible to 
decide to polymerize intermittently with a bed height in 
accordance with the present invention and with a bed 
height lower than that of the invention. However, it is 
preferable to perform the polymerization with a bed 
height constantly within the range of the present inven- 
tion. 

As indicated above, the height H of the polymeriza- 
tion reactor is defined as being the distance separating 
the base of the fluidized bed, a base which generally 
coincides with the fluidization grid, and the junction be- 
tween the first volume or lower volume and the second 
volume called a disengagement vessel. In the preferred 
case of the cylinder with a vertical axis, H therefore rep- 
resents the length of the vertical side wall of the cylinder 



rising above the base of the fluidized bed. 

According to a preferred embodiment of the present 
invention the height of the fluidized bed (h) is greater 
than the height H of the reactor, preferably greater than 
s t .05 x H and in particular greater than 1 . 1 x H. 

The disengagement vessel mounted above the cyl- 
inder liable to contain the fluidized bed has, in principle, 
a cross-section which is greater than that of the cylinder. 
It is preferably in the shape of a bulb consisting essen- 
tially of a conical frustum of revolution with a vertical axis 
coinciding with the axis of the cylinder, with apex point- 
ing downwards with preferably an angle of between 1 0° 
and 60° and with a dome of substantially hemispherical 
shape mounted above it. The small base of this conical 
frustum coincides with the upper end of the cylinder of 
the reactor, and its large base coincides with the base 
of the dome. It can also consist of a vertical cylinder 
which is joined to the cylinder liable to contain the fluid- 
ized bed by a joining surface in the shape of a widened 
conduit. In this case this cylinder has a vertical axis co- 
inciding with the axis of the cylinder liable to contain the 
fluidized bed and a roof generally of substantially hem- 
ispherical shape. 

According to a preferred embodiment of the present 
invention the height of the fluidized bed (h) is such that 
the volume of the disengagement vessel occupied by 
the fluidized bed represents more than 5% of the total 
volume of the vessel, preferably more than 10%, more 
preferably more than 1 5%. According to a preferred em- 
bodiment of the present invention the height of the flu- 
idized bed (h) is such that the volume of the disengage- 
ment vessel occupied by the fluidized bed represents 
less than 70% of the total volume of the vessel, prefer- 
ably less than 50%, more preferably less than 30%. 

In the case of the vessel consisting of the conical 
frustum of revolution with a dome mounted above it, the 
upper limit of the fluidized bed (h) preferably does not 
reach the height which corresponds to the largest or- 
thogonal section of the said vessel. This limiting height 
which ft is preferable not to exceed is identified by Lp in 
Figure 2. 

The presence of the fines in the reactor can affect 
the properties of the polymer by increasing the gel con- 
tent of the finished product such as the films and recep- 
tacles made of plastic. In addition, during the polymeri- 
zation, agglomerates can form on the internal wall of the 
reactor, in particular on the wall of the disengagement 
vessel. The accumulation of the fines and agglomerates 
on the wall of the reactor constitute the fouling of the 
reactor. 

To prevent the fouling of the reactor from affecting 
the operation of the polymerization system and the qual- 
ity of the polymer produced, the reactor is stopped at 
regular intervals in order to clean its wall and to remove 
the agglomerates from it. This can be done by means 
of water or nitrogen under pressure. Cleaning of this 
type causes entries of poison into the reactor, and this 
automatically involves a purge of the reactor and drying 
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in order to remove these poisons. This procedure takes 
time and is not very economical. 

Unexpectedly, the Applicant Company has also dis- 
covered that the process according to the present in- 
vention makes it possible to reduce and/or to eliminate 
the problems linked with the fouling of the reactor wall, 
in particular of the wall of the disengagement vessel. 

Figure 2 shows diagramrnaticalfy an illustration of a 
plant for gas phase polymerization of olefin(s) according 
to the present invention. The apparatus includes: 

(1) afluidized-bed reactor ( 1 ) provided with a dome 

(2) and with a base comprising a fluidization grid (4) 
and consisting of a cylinder with a vertical side wail 
above which is mounted a desurging or disengage- 
ment chamber (3) mounted above the said cylinder, 
the top of the chamber (3) forming the dome (2) of 
the reactor. 

(ii ) an entry chamber (9) tor a reaction gas mixture, 
situated under the grid (4) and communicating with 
the cylindrical part of the reactor (1 ) through the grid 
(4), and 

(iii) an outer conduit (5) for circulation of the reaction 
gas mixture, joining the dome (2) of the reactor to 
the entry chamber (9) for the reaction gas mixture, 
and including a compressor (8) and at least one 
heat exchanger (6,7). 

One or more feed conduits (10) for constituents of 
the reaction gas mixture, such as one or more olefins, 
for example ethylene or propylene or C4-C10 alpha-olo- 
fins, one or more, preferably unconjugated, dienes, hy- 
drogen, one or several inert gases such as nitrogen or 
C r C 6 , preferably C 2 -C 5 alkanes, can emerge into the 
outer circulation conduit (5), in one or more places along 
this conduit. 

Another subject of the present invention is a proc- 
ess for continuous gas phase polymerization of olefin(s) 
in a reactor containing a fluidized and optionally me- 
chanically stirred bed, consisting of a cylinder with a ver- 
tical side wall and of a desurging or disengagement 
chamber (3) mounted above the said cylinder, at an ab- 
solute pressure higher than the atmospheric pressure, 
by continuous or intermittent introduction of a catalyst 
into the reactor, continuous introduction of olefin(s) into 
a reaction gas mixture passing through the reactor in an 
upward stream, removal of the heat of polymerization 
by cooling the recycled reaction gas mixture, draining 
the polymer manufactured, a process characterized in 
that the fluidized bed occupies at least all of the cylinder 
with a vertical side wall of the reactor. The fluidized bed 
accordingly preferably occupies at least partially the 
said disengagement vessel. 

The process of the invention is very particularly suit- 
able for polyolefin powders, especially of high or low lin- 
ear density polyethylene, for example of relative density 



ranging from 0.87 to 0.97, or of polypropylene. The pol- 
ymers manufactured according to the present process 
may especially be powders corresponding essentially to 
type B and sometimes to types A and B, according to 
5 the classification given by D. Qeldart "Gas Fluidization 
Technology" published in 'A. Wiley-lnterscience Publi- 
cation" by John-Wiley & Sons (1986), pages 33 to 46. 
The polymers may consist of particles which have a 
mass-average diameter ranging from 300 to 2000, pref- 
10 erably from 500 to 1 500 um 

The process for continuous gas phase polymeriza- 
tion of olefin(s) is usually carried out in a reactor con- 
taining a fluidized and optionally mechanically stirred 
bed, kept at an absolute pressure P 1 which can range 
from 0.5 to 6, preferably from 1 to 4 MPa. The temper- 
ature of the fluidized bed may be maintained at a value 
lower than the melting point of the polymer, for example 
at a temperature ranging from 30 to 130°C, preferably 
from 50 to 110°C. A reaction gas mixture passes 
through the reactor with an upward speed which can 
range from 0.3 to 1 m/s, preferably from 0.4 to 0.8 m/s. 
The reaction gas mixture may contain one or more ole- 
fins, especially from C 2 to C 10 , preferably from C 2 to C 8 , 
for example ethylene or propylene, or a mixture of eth- 
ylene with at least one C 3 -C 10 , preferably C 3 -C 8 olefin, 
for example propylene, 1-butene, 1-hexene, 4-methyl- 
1-pentene or 1-octene t and/or also with at least one di- 
ene, for example an unconjugated diene. It may also 
contain hydrogen and/or an inert gas such as nitrogen 
or an alkane, for example from C 1 to C 6 , preferably from 
C2 to C s , for example pentane and/or isopentane. The 
polymerization process may in particular be carried out 
according to the process described in PCT Patent Ap- 
plication No. 94/28032. It may be carried out in the pres- 
ence of a catalyst comprising at least one transition met- 
al belonging to groups 4, 5 or 6 of the Periodic Classifi- 
cation of the Elements (approved by the Nomenclature 
Committee of the "American Chemical Society", see 
"Encyclopaedia of Inorganic Chemistry", editor R. Bruce 
King, published by John Wiley & Sons (1994)). In par- 
ticular, it is possible to employ a catalyst system of the 
Ziegler-Natta type including a solid catalyst comprising 
a compound of a transition metal such as those men- 
tioned above and a cocatalyst comprising an organ o- 
metallic compound of a metal belonging to groups 1,2 
or 3 of the Periodic Classification of the Elements, for 
example an organoaluminium compound. High-activity 
catalyst systems have already been known for many 
years and are capable of producing large quantities of 
polymer in a relatively short time, with the result that it 
is possible to avoid the stage of removal of the catalyst 
residues present in the polymer. These high -activity cat- 
alyst systems generally include a solid catalyst compris- 
ing essentially transition metal, magnesium and halo- 
gen atoms. It is also possible to employ a high-activity 
catalyst essentially comprising a chromium oxide acti- 
vated by a heat treatment and associated with a granu- 
lar support based on refractory oxide. The polymeriza- 
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tion process is very particularly suitable for being em- 
ployed with metallocene catalysts such as zirconocene, 
hafnocene, titanocene or chromocene. or silica-sup- 
ported Ziegler catalysts based, for example, on titanium 
or vanadium. For example, the metallocene catalysts 
can be represented by the general formula (Cp)mMRxR 
I y in which Cp denotes a substituted or unsubstituted 
cyclopentadienyl ring, M denotes a transition metal of 
group IV, V or VI of the Periodic Classification of the El- 
ements, such as zirconium, titanium or hafnium : R and 
R1 being identical or different, denote a hydrocarbon 
radical containing from 1 to 20 carbon atoms, a halogen 
atom or another monovalent ligand, m = 1 to 3, x = 0 to 
3 and y = 0 to 3, on condition that the sum of m, x and 
y is equal to the oxidation state of M. Example of catalyst 
of metallocene type are found in EP-0129366. 
US5324800 and EP-0206794. The catalyst may also be 
a catalyst represented by a compound containing a 
monocyclopentadienyl heteroatbm. Such a catalyst is 
disclosed, for example, in EP-0416815 and EP- 
0420436. Catalysts of Ziegler-Natta type, especially 
high-activity catalysts and in particular catalysts of met- 
allocene type, are preferably employed on a porous sup- 
port such as a refractory oxide, for example silica of alu- 
mina. 

The abovementioned catalysts or catalyst systems can 
be employed as they are directly in the fluidized-bed re- 
actor, or converted beforehand to olefin prepolymer, in 
particular during a prepolymerization bringing the cata- 
lyst or catalyst system into contact with one or more ole- 
fins such as those mentioned above, in a hydrocarbon 
liquid medium or in gaseous phase, according, for ex- 
ample, to a noncontinuous or continuous process car- 
ried out outside the fluidized-bed polymerization reactor 

According to a preferred embodiment it has been 
found that the present invention is very particularly suit- 
able when the polymer output rate is higher than 50 kg/ 
h/m 3 preferably higher than 60 kg/h/m 3 , more prefera- 
, bly higher than 70 kg/h/m 3 this being whatever the cat- 
alyst system employed. 

The process is very particularly suitable for manu- 
facturing polyolefins in powder form, in particular of high 
or low linear density polyethylene, with a relative density 
ranging, for example, from 0.87 to 0.97, or of polypro- 
pylene, or of copolymers of propylene with ethylene and/ 
or C 4 -C 8 olefins, or elastomeric copolymers of propyl- 
ene with ethylene and optionally at least one unconju- 
gated diene with a relative density ranging, for example, 
from 0.85 to 0.87. 

The advantages of the process according to the in- 
vention are numerous. In fact, the process is not merely 
simple, reliable and easy to operate but it also makes it 
possible to increase considerably the output of poly- 
mers. 

By virtue of the new process it is now possible to debot- 
tleneck the existing plants easily and less expensively 
without changing their design 

In addition, unexpectedly, the Applicant Company has 
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discovered that the process according. to the present in- 
vention reduces the entrainment of polymer particles out 
of ihe reactor. This improvement results in a new advan- 
tage of the present process, by virtue of which it is now 
s possible to work with upward speeds of the reaction gas 
mixture which are higher than those which were em- 
ployed previously. 

The examples which follow illustrate the present in- 
vention. 

10 

Examples 

A gas phase copolymerization of ethylene with 
1 -butene is carried out in an apparatus identical with that 
is shown diagrammatically in Figure 2. 

The fluidized-bed reactor consists therefore of a cyl- 
inder with a vertical side wall having mounted above it 
a desurging or disengagement chamber (3) mounted 
above the said cylinder. It has the following character- 
20 isiics: 

internal diameter of the cylinder (1 ) : 5 m 
height H of the cylinder : 20 m 
volume of the cylinder : 393 m 3 
25 - internal diameter of the disengagement chamber 
(3) at the height Lp : 8:66 m 
height Lp : 28.61 m 

height of the disengagement vessel : 1 2.94 m 
total volume of the disengagement vessel : 403 m 3 
30 - volume of the disengagement vessel under the 
height Lp : 338 m 3 

volume of the disengagement vessel above the 
height Lp (dome) : 65 m 3 

3S At its base the reactor has a fluidization grid (4) 
above which is fluidized a bed of copolymer of ethylene 
and of 1 -butene which has a relative density of 0.950, 
in the form of a powder consisting of particles which 
have a mass-average diameter of 750 u,m, 90% by 

40 weight of the particles having a diameter ranging from 
300 to 1200 um The apparent density of the fluidized 
powder is 300 kg/m 3 . 

The reaction gas mixture passes through the fluid- 
ized bed at an absolute pressure of 2 Mpa with an up- 

45 ward speed of 0.6 m/s, at a temperature of 92°C. It con- 
tains, by volume, 30% of ethylene, 1 % of 1 -butene, 25% 
of hydrogen and 44% of nitrogen. 

A catalyst of the Ziegler-Natta type comprising tita- 
nium, magnesium and halogen atoms is prepared in the 

so form of a prepolymer in a manner identical with example 
1 of French Patent No. 2 405 961 . It is introduced inter- 
mittently into the reactor via the entry line (11 ). 

Example C1 

55 

After a starting-up stage in which the bed is raised 
progressively, the bed is stabilized at the height of 17 
m, which corresponds to a fluidized bed volume of 334 
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In these conditions 21.5 tonnes/hour (output rate : 
64 kg/h/m 3 ) of copolymer of ethylene and 1 -butene are 
manufactured in the form of a powder which has the 
characteristics mentioned above. 

The polymer output is next increased progressively 
by changing from 21 .5 to 33.2 tonnes/hour over a period 
of 8 hours while the fluidized bed volume and hence this 
fluidized bed height of 17 m are kept constant. The ap- 
pearance of hot spots is then observed, and the produc- 
tion of crusts, which results in stoppage of the reactor. 

The only means of avoiding the agglomerates is to 
limit the output of polymer to approximately 23 tonnes/ 
hour (output rate : 69 kg/h/m 3 ). 

Example 2 

After a starting-up stage in which the bed is raised 
progressively, the bed is stabilized at a height of 20 m, 
which corresponds to a fluidized bed volume of 393 m 3 . 

In these conditions 25 tonnes/hour (output rate : 64 
kg/h/m 3 ) of copolymer of ethylene and 1 -butene are 
manufactured in the form of a powder which has the 
characteristics mentioned above. 

In contrast to the legitimate fears which there may 
have been in respect of entrapment of the particles out 
of the reactor, no fouling problem was thus obtained. Not 
even the least increase in concentration of fine particles 
has been observed in the outer circulation conduit (5), 
when compared with Example C1 . 

The polymer output is next increased progressively 
changing from 25 to 39 tonnes/hour over a period of 8 
hours while the fluidized bed volume and hence this flu- 
idized bed height of 20 m are kept constant. The appear- 
ance of agglomerates is then observed, which makes it 
necessary to limit the polymer output to approximately 
29 tonnes/hour (output rate : 74 kg/h/m 3 ). 

Example 3 

After a starting-up stage in which the bed is raised 
progressively, the bed is stabilized at a height of 23 m, 
that is 3 m in the disengagement vessel, which corre- 
sponds to a fluidized bed volume of 468 m 3 , that is a 
volume of occupation of the disengagement vessel of 
75 m 3 

In these conditions 30 tonnes/hour (output rate : 64 
kg/h/m 3 ) of copolymer of ethylene and 1 -butene are 
manufactured in the form of a powder which has the 
characteristics mentioned above. 

In contrast to the legitimate fears which there may 
have been concerning the entrainment of the particles 
out of the reactor, no fouling problem has been found. 
Not even the least increase in concentration of fine par- 
ticles has been observed in the outer circulation conduit 
(5) in comparison with example Ct. In addition, a sub- 
sequent study of the general state of the exchangers (6, 
7) situated in the outer circulation line (5) has proved 



that these exchangers had undergone a lesser degree 
of fouling in the case of example 3, when compared with 
the other two examples. 

The polymer output is next increased progressively 

s by changing from 30 to 46.5 tonnes/hour (output rate 99 
kg/h/m 3 ) over a period of 8 hours while the fluidized bed 
volume and hence this fluidized bed height of 23 m are 
kept constant . This takes place without the least prob- 
lem. No presence of hot spots nor appearance of crusts 

to was observed, and this has made it possible to continue 
the polymerization while maintaining these operating 
conditions. 



is Claims 

1 . Process for gas phase polymerization in a f luidized- 
bed reactor consisting of a first volume, the enclo- 
sure (wall) of which consists of at least one surface 

20 of revolution generated by the rotation, about a ver- 
tical axis known as axis of revolution, of a rectilinear 
and/or curved segment, above which is mounted a 
second volume, commonly called a disengagement 
vessel, adjoining the first volume, the enclosure 
25 (wall) of which also consists of at least one surface 
of revolution generated by the rotation, about the 
same vertical axis known as axis of revolution, of a 
rectilinear and/or curved segment, characterized in 
that the fluidized bed occupies at least all of the first 
30 volume of the reactor 

2. Process according to Claim 1 , in which the fluidized 
bed occupies at least partially the second volume 
or disengagement vessel. 

35 

3. Process according to either of the preceding claims, 
in which one or more olefinic monomers such as 
ethylene, propylene, 1 -butene, 1-pentene, 4-me- 
thyl-1 -pentene, 1-hexene or 1-octene are polymer- 

40 ized. 

4. Process according to one of the preceding claims, 
in which the first volume of the polymerization reac- 
tor is a cylinder with a vertical axis of height H. 

45 

5. Process according to Claim 4, in which the height 
of the fluidized bed (h) is greater than the height H 
of the the reactor, preferably greater than 1 .05 x H 
and in particular greater than 1.1 x H. 

so 

6. Process for continuous gas phase polymerization 
of olefin (s) in a reactor containing a fluidized and 
optionally mechanically stirred bed, consisting of a 
cylinder with a vertical side wall and of a desurging 

55 or disengagement chamber (3) mounted above the 
said cylinder, at an absolute pressure higher than 
the atmospheric pressure, by continuous or inter- 
mittent introduction of a catalyst into the reactor, 
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continuous introduction of olefin(s) into a reaction 
gas mixture passing cooling the recycled reaction 
gas mixture, draining the polymer manufactured, a 
process characterized in that the fluidized bed oc- 
cupies at least all of the cylinder with a vertical side s 
wall of the reactor. 

Process according to Claim 6, in which polymeriza- 
tion takes place with a polymer output rate higher 
than 50 kg/h/m 3 preferably higher than 60 kg/h/m 3 , 10 
more preferably higher than 70 kg/h/m 3 . 
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FIG. 2 
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